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AMINO ACID COMPOSITION OF A FACULTATIVE HYDROGEN BACTERIUM 

By Ho Lee Young, Paul X.  Callahan, and Harold P .  Klein 
Ames Research Center 

Cells of Pseudomonas (Hydrogenomonas ) saccharophila have been analyzed 
f o r  t h e i r  amino acid composition. 
proteins  were quant i ta t ively determined. 
f o r  l e s s  than 3 percent of the  t o t a l  amino acids  of the  c e l l s .  

Seventeen amino acids  of t he  c e l l u l a r  
The f r e e  amino acid pool accounted 

INTRODUCTION 

In  recent years,  considerable in t e re s t  has developed i n  the  hydrogen 
bac ter ia  as po ten t i a l  sources of food i n  bioregenerative l i f e  support systems 
( r e f .  1). 
when fed t o  rats, can s a t i s f y  a t  l e a s t  par t  of the nu t r i t i ve  requirement f o r  
proteins .  L i t t l e  information i s  available,  however, regarding the  amino ac id  
content of t h i s  group of organisms. 

Preliminary s tudies  by Calloway indicated t h a t  these organisms, 

During s tudies  on the  induced synthesis of enzymes by Pseudomonas 
saccharophila ( r e f .  2 ) ,  the  amino acids  of i t s  c e l l u l a r  proteins  and of i t s  
f r ee  amino acid poo l  were determined. 
vated i n  the  presence of organic carbon sources, it w a s  f i rs t  i so la ted  as a 
hydrogen bacterium (ref .  3 ) .  The organism thus grows autotrophically,  with 
hydrogen as i ts  energy source ( r e f s .  3 and 4), or heterotrophically.  A s  
these proper t ies  a r e  shared by most members of the genus Hydrogenomonas 
( r e f .  5 ) ,  it i s  f e l t  t h a t  data  on - P.  saccharophila would be of i n t e r e s t .  

While t h i s  organism i s  generally cu l t i -  

MATERIALS AND METHODS 

Cells of 2. saccharophila were cul t ivated heterotrophically on a 
synthet ic  medium containing 0.2 percent l ac t a t e  as the  only organic component 
( r e f .  6 ) .  
given eisewixre (i-ef. 7). 

Conditions f o r  growing, washing, and harvesting the  c e l l s  itre 

For analysis  of t he  amino acid pool, c e l l s  were extracted with l p e r c e n t  
p i c r i c  acid,  a f t e r  which the  p i c r i c  acid w a s  removed i n  a Dowex 2 column 
( r e f .  8 ) .  
were prepared by hydrolyzing washed c e l l s  i n  6N ECi Tor 24 hours. 
t a t i v e  amino ac id  analyses were performed using a Beckman amino acid analyzer. 

The c e l l s  were then lyophilized and analyzed. Total  amino acids  
Qmnt5- 



RESULTS 

Table I gives the results of analyses for the amino acids of the pool 
and of the cellular proteins. 
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TABLE I.- AMINO ACID COMPOSITION O F  THE POOL AND O F  PROTEINS 
OF - P. SACCHAROPHILA 

Percent Percent Percent 
compos it ion 

acid pool" 

Amino acid in free composition i n  composition 
whole hydrolysate i n  pro te in  

Lysine 
Histidine 
Arginine 
Asp art  i c 
Threonine' 
Serineb 
Glutamic 
Prol ine 
Glyc ine  
Alanine 
H a l f  cystine 
Valine 
Methionine 
Isoleucine 
Leuc ine  
Tyros ineb 
Phenylalanine 

9.55 
-56 

3.50 
2.01 
3.21 
5.81 

13 - 51 
6.33 
8.41 

19.35 
7.44 
8.93 
.l2 

2.89 
5.55 

99 
1.84 

5 -73 
1.81 
5.01 
9.72 
5.37 
4.64 

10.52 
5.59 
9-65 

13 57 
36 

7.55 
2.03 
4.14 
8.35 
2.32 
3 *56 

5.60 
1.86 
5.06 

10.00 
5.45 
4.60 

10.43 
5.57 
9 -71  

13 39 
.12 

7-50 
2.10 
4.18 
8.45 
2-37 
3.62 

~~ 

of f r e e  amino acids i n  the pool comprise 2.77 percent 
of t h e  t o t a l  pM of amino acids i n  2. saccharophila (see, a l so ,  
r e f .  9 ) .  

values f o r  decomposition during 22 hours of hydrolysis a t  
110' c are: 
tyrosine,  10 percent.  

'Uncorrected for decomposition during hydrolysis. Usual 

threonine, 3 percent; ser ine,  7 percent; 
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